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Paper Alert
h Distinguishing between two-state and three-stateChosen by Robert Liddington,* Christin Frederick,†
and Sophie Jackson‡ models for ubiquitin folding. Bryan A. Krantz
and Tobin R. Sosnick (2000). Biochemistry 39,*Program on Cell Adhesion
The Burnham Institute 11696–11701.
10901 North Torrey Pines Road Conflicting results exist regarding whether the folding of mam-
La Jolla, California 92037 malian ubiquitin at 258C is a simple, two-state kinetic process
†Laboratory of X-Ray Crystallography or a more complex, three-state process with a defined kinetic
Dana-Farber Cancer Institute intermediate. The authors measured folding rate constants up
44 Binney Street to about 1000 s21 using conventional rapid mixing methods in
Boston, Massachusetts 02115 single-jump, double-jump, and continuous-flow modes. The
‡Department of Chemistry linear dependence of folding rates on denaturant concentration
University of Cambridge and the lack of an unaccounted “burst-phase” change for the
Lensfield Road fluorescence signal indicate that a two-state folding model is
Cambridge CB2 1EW adequate to describe the folding pathway. This behavior is
United Kingdom also seen for folding in the presence of the stabilizing additives
0.23 M sodium sulfate and 1 M sodium chloride. These results
stress the need for caution in interpreting deviations from ideal
two-state “chevron” behavior when folding is heterogeneous
A selection of interesting papers that were published in the or folding rate constants are near the detection limit.
month before our press date in major journals most likely to
September 26, 2000, Biochemistryreport significant results in structural biology, protein and RNA
folding.
h Structural basis for relief of autoinhibition of the Dbl
homology domain of proto-oncogene Vav by
tyrosine phosphorylation. Behzad Aghazadeh, Williamh Cooperative assembly of a native-like ubiquitin
E. Lowry, Xin-Yun Huang, and Michael K. Rosenstructure through peptide fragment complexation:
(2000). Cell 102, 625–633.energetics of peptide association and folding.
Muriel Jourdan and Mark S. Searle (2000). Rho-family GTPases transduce signals from receptors leading
Biochemistry 39, 12355–12364. to changes in cell shape and motility, mitogenesis, and devel-
Peptide fragments corresponding to the N- and C-terminal opment. Receptor-initiated stimulation of GDP/GTP exchange
portions of bovine ubiquitin, U(1–35) and U(36–76), are shown activity of the activator Dbl protein Vav, involves tyrosine phos-
by NMR to associate in solution to form a complex of modest phorylation. The authors present the structure of the mVav1
stability (Kassn z 1.4 3 105 M21 at pH 7.0), with NMR features DH domain autoinhibited by an N-terminal extension that lies
characteristic of a native-like structure. The complex undergoes in the GTPase interaction site. This extension contains the
cold denaturation, with temperature-dependent estimates of sta- Tyr174 Src-family kinase recognition site, and phosphorylation
bility from NMR indicating a DCp for fragment complexation in or truncation of this peptide results in stimulation of GEF activ-
good agreement with that determined for native ubiquitin, sug- ity. NMR spectroscopy data show that the N-terminal peptide
gesting that fragment association results in the burial of a is released from the DH domain and becomes unstructured
similar hydrophobic surface area. The stability of the complex upon phosphorylation. Thus, tyrosine phosphorylation relieves
shows appreciable pH dependence, suggesting that ionic in- autoinhibition by exposing the GTPase interaction surface of
teractions on the surface of the protein contribute significantly. the DH domain, which is obligatory for Vav activation.
However, denaturation studies of native ubiquitin in the pres- September 1, 2000, Cell
ence of guanidine hydrochloride show little pH dependence,
suggesting that ionic interactions may be “screened” by the
h Structure of the functionally activated smalldenaturant. Examination of the conformation of the isolated
ribosomal subunit at 3.3 A˚ resolution. Frankpeptide fragments has shown evidence for a low population
Schluenzen, Ante Tocilj, Raz Zarivach, Joerg Harms,of native-like structure in the N-terminal b-hairpin (residues
Marco Gluehmann, Daniela Janell, Anat Bashan,1–17) and weak nascent helical propensity in the helical frag-
Heike Bartels, Ilana Agmon, Franc¸ois Franceschi,ment (residues 21–35). In contrast, the C-terminal peptide
and Ada Yonath (2000). Cell 102, 615–623.shows evidence in aqueous solution, from some H chemical
shifts, for nonnative ` and c angles; nonnative a-helical struc- The small ribosomal subunit performs the decoding of genetic
ture is readily induced in the presence of organic co-solvents, information during translation. The structure of the small ribo-
indicating that tertiary interactions in both native ubiquitin and somal subunit from Thermus thermophilus shows that the de-
the folded fragment complex strongly dictate its structural pref- coding center, which positions mRNA and three tRNAs, is con-
erence. The data suggest that the N-terminal fragment, where structed entirely of RNA. The entrance to the mRNA channel
interaction between the helix and hairpin requires the minimum will encircle the message when a latch-like contact closes and
loss of conformational entropy, may provide the nucleation contributes to processivity and fidelity. Extended RNA helical
site for fragment complexation. elements that run longitudinally through the body transmit
structural changes, correlating events at the particle’s far endOctober 10, 2000, Biochemistry
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with the cycle of mRNA translocation at the decoding region. tion pathway that conveys information on metal occupancy to
the ATP hydrolysis sites.Ninety-six percent of the nucleotides were traced and the main
fold of all proteins was determined. The proteins are either September 1, 2000, The EMBO Journal
peripheral or appear to serve as linkers. Some may assist the
directionality of translocation.
h Two proteins with the same structure respond very
September 1, 2000, Cell differently to mutation: the role of plasticity in
protein stability. Ernesto Cota, Stefan J. Hamill, Susan
B. Fowler, and Jane Clarke (2000). J. Mol. Biol. 302,h The 4 A˚ X-ray structure of a tubulin:stathmin-like
domain complex. Benoıˆt Gigant, Patrick A. Curmi, Carole 713–725.
Martin-Barbey, Elodie Charbaut, Sylvie Lachkar, Luc As part of a systematic study of the folding of protein structural
Lebeau, Samila Siavoshian, Andre´ Sobel, and families the authors compare the effect of mutation in two
Marcel Knossow (2000). Cell 102, 809–816. closely related fibronectin type III (fnIII) domains, the tenth fnIII
domain of human fibronectin (FNfn10) and the third fnIII domainPhosphoproteins of the stathmin family interact with the ab
tubulin heterodimer (tubulin) and hence interfere with microtu- of human tenascin (TNfn3). This comparison allowed the au-
thors to distinguish any anomalous response to mutation. Al-bule dynamics. The structure of the complex of GDP-tubulin
with the stathmin-like domain of the neural protein RB3 reveals though they have very similar structures, the effect of mutation
is very different. TNfn3 behaves like a “typical” protein, witha head-to-tail assembly of two tubulins with a 91-residue RB3
a helix in which each copy of an internal duplicated sequence changes in free energy correlated to the number of contacts
lost on mutation. The loss of free energy upon mutation isinteracts with a different tubulin. As a result of the relative
orientations adopted by tubulins and by their a and b subunits, significantly lower for FNfn10, particularly mutations of resi-
dues in the A, B, and G strands. Remarkably, some of thethe tubulin-RB3 complex forms a curved structure. The RB3
helix thus most likely prevents incorporation of tubulin into micro- residues involved are completely buried and closely packed
in the core. In FNfn10 the regions of the protein that can accom-tubules by holding it in an assembly with a curvature very similar
to that of the depolymerization products of microtubules. modate mutation have previously been shown to be mobile. It
is proposed that there is a “plasticity” in the peripheral regionsSeptember 15, 2000, Cell
of FNfn10 that allows it to rearrange to minimize the effect of
mutations. This study emphasizes the difficulties that might
h Structural basis of the membrane-targeting and arise when making generalizations from a single member of a
unmasking mechanisms of the radixin FERM protein family.
domain. Keisuke Hamada, Toshiyuki Shimizu,
September 13, 2000, Journal of Molecular BiologyTakeshi Matsui, Shoichiro Tsukita, Sachiko
Tsukita, and Toshio Hakoshima (2000). EMBO J.
19, 4449–4462. h A dynamic model for the allosteric mechanism of
GroEL. Jianpeng Ma, Paul B. Sigler, Zhaohui Xu, andRadixin is a member of the ezrin/radixin/moesin (ERM) family
Martin Karplus (2000). J. Mol. Biol. 302, 303–313.of proteins, which play a role in the formation of the membrane-
associated cytoskeleton by linking actin filaments and adhe- GroEL-assisted protein folding is regulated by a cycle of large
coordinated domain movements in the 14-subunit double-ringsion proteins. This cross-linking activity is regulated by phos-
phatidylinositol 4,5-bisphosphate (PIP2). The crystal structures assembly. The transition path between the closed (unliganded)
and the open (liganded) states, calculated with a targeted mo-of the radixin FERM domain and its complex with inositol-
(1,4,5)-trisphosphate (IP3) are described. IP3 binds to a basic lecular dynamics simulation, shows the highly complex subunit
displacements required for the allosteric transition. The simula-cleft that is distinct from those of pleckstrin homology domains
and is located on a positively charged flat molecular surface, tion results, which indicate that transient interactions along
the transition path are essential for GroEL function, provide asuggesting an electrostatic mechanism of plasma membrane
targeting. Based on the structural changes associated with IP3 detailed structural description of the motions that are involved
in the GroEL allosteric cycle.binding, a possible unmasking mechanism of ERM proteins by
PIP2 is proposed. September 2000, Journal of Molecular Biology
September 1, 2000, The EMBO Journal
h A comparative analysis of 23 structures of the
amyloidogenic protein transthyretin. Andreash Structure of the ArsA ATPase: the catalytic subunit
of a heavy metal resistance pump. Tongqing Zhou, Sergei Ho¨rnberg, Therese Eneqvist, Anders Olofsson, Erik
Lundgren, and A. Elisabeth Sauer-Eriksson (2000).Radaev, Barry P. Rosen, and Domenico L. Gatti (2000).
EMBO J. 19, 4838–4845. J. Mol. Biol. 302, 649–669.
Self-assembly of the human plasma protein transthyretin (TTR)In Escherichia coli, the ArsAB pump provides resistance to
arsenite and antimonite. This pump consists of a soluble into unbranched insoluble amyloid fibrils occurs as a result
of point mutations that destabilize the molecule, leading toATPase (ArsA) and a membrane channel (ArsB). ArsA contains
two nucleotide-binding sites (NBSs) and a binding site for arse- conformational changes. Several independent studies by X-ray
crystallography have suggested structural differences betweennic or antimony. Binding of metalloids stimulates ATPase activ-
ity. The crystal structure of ArsA reveals that both NBSs and TTR variants which are claimed to be of significance for amyloid
formation. The authors have compared all TTR structures avail-the metal-binding site are located at the interface between two
homologous domains. A short stretch of residues connecting able at the protein data bank including three wild-types, three
non-amyloidogenic mutants, seven amyloidogenic mutantsthe metal-binding site to the NBSs provides a signal transduc-
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and nine complexes and show that the reported structural h Structure and function of Cdc6/Cdc18: implications
for origin recognition and checkpoint control. Jinyu Liu,differences are not significant.
Cheryl L. Smith, Deborah DeRyckere, KristenSeptember 2000, Journal of Molecular Biology
DeAngelis, G. Steven Martin, and James M. Berger
(2000). Mol. Cell 6, 637–648.h Absence of stable intermediates on the folding
pathway of barnase. Jiro Takei, Rui-Ai Chu, and Yawen Cdc6/Cdc18 is a conserved and essential component of pre-
Bai (2000). Proc. Natl. Acad. Sci. USA 97, 10796–10801. replication complexes. The 2.0 A˚ crystal structure of an arch-
aeal Cdc6 ortholog, in conjunction with a mutational analysisBarnase is one of the few protein models that has been studied
of the homologous Cdc18 protein from Schizosaccharomycesextensively for protein folding. Previous studies led to the con-
pombe, reveals novel aspects of Cdc6/Cdc18 function. Twoclusion that barnase folds through a very stable submillisecond
domains of Cdc6 form an AAA1-type nucleotide-binding foldintermediate (z3 kcal/mol). The structure of this intermediate
that is observed bound to Mg·ADP. A third domain adoptswas characterized intensively using a protein engineering ap-
a winged-helix fold similar to known DNA-binding modules.proach. This intermediate has now been reexamined with three
Sequence comparisons show that the winged-helix domain isdirect and independent methods. First, hydrogen exchange
conserved in Orc1, and mutagenesis data demonstrate thatexperiments show very small protection factors (2) for the puta-
this region of Cdc6/Cdc18 is required for function in vivo.tive intermediate, indicating a stability of 0.0 kcal/mol. Second,
denaturant-dependent unfolding of the putative intermediate September 2000, Molecular Cell
is noncooperative and indicates a stability less than 0.0 kcal/
mol. Third, the logarithm of the unfolding rate constant of native h Structure of the 30S ribosomal subunit. Brian T.
barnase versus denaturant concentrations is not linear. To- Wimberly, Ditlev E. Brodersen, William M. Clemons,
gether with the measured rate (“I” to N), this nonlinear behavior Robert J. Morgan Warren, Andrew P. Carter, Clemens
accounts for almost all of the protein stability, leaving only Vonrhein, Thomas Hartsch, and V. Ramakrishnan (2000).
about 0.3 kcal/mol that could be attributed to the rapidly Nature 407, 327–339.
formed intermediate. Other observations previously interpre- Genetic information encoded in messenger RNA is translated
ted to support the presence of an intermediate are now known into protein by the ribosome, which is a large nucleoprotein
to have alternative explanations. These results cast doubts on complex comprising two subunits, denoted 30S and 50S in
the previous conclusions on the nature of the early folding state bacteria. The crystal structure of the 30S subunit from Thermus
in barnase and therefore should have important implications in thermophilus, refined to 3 A˚ resolution, is reported. The final
understanding the early folding events of barnase and other atomic model rationalizes over four decades of biochemical
proteins in general. data on the ribosome, and provides a wealth of information
September 26, 2000, Proceedings of the National Academy of about RNA and protein structure, protein-RNA interactions,
Science and ribosome assembly.
September 21, 2000, Nature
h Crystal structures of bovine milk xanthine
dehydrogenase and xanthine oxidase: structure-
h Image reconstructions of helical assemblies of thebased mechanism of conversion. C. Enroth, Bryan T.
HIV-1 CA protein. Su Li, Christopher P. Hill, WesleyEger, Ken Okamoto, Tomoko Nishino, and Takeshi
I. Sundquist, and John T. Finch (2000). Nature 407,Nishino (2000). Proc. Natl Acad. Sci. USA 97,
409–413.10723–10728.
The type 1 human immunodeficiency virus (HIV-1) contains aMammalian xanthine oxidoreductases, which catalyze the last
conical capsid comprising z1500 CA protein subunits, whichtwo steps in the formation of urate, are synthesized as the
organizes the viral RNA genome for uncoating and replicationdehydrogenase form xanthine dehydrogenase (XDH) but can
in a new host cell. In vitro, CA spontaneously assembles intobe readily converted to the oxidase form xanthine oxidase
helical tubes and cones that resemble authentic viral capsids.(XO) by oxidation of sulfhydryl residues or by proteolysis. The
Electron cryo-microscopy and image reconstructions of CAauthors present the crystal structure of the dimeric (Mr,
tubes reveals that they are composed of hexameric rings. Crys-290,000) bovine milk XDH at 2.1 A˚ resolution and XO at 2.5 A˚
tal structures of the two CA domains were “docked” into theresolution and describe the major changes that occur on the
reconstructed density, which showed that the N-terminal do-proteolytic transformation of XDH to the XO form. Each mole-
mains form the hexameric rings and the C-terminal dimerizationcule is composed of an N-terminal 20 kDa domain containing
domains connect each ring to six neighbours. Based on thesetwo iron-sulfur centers, a central 40 kDa flavin adenine dinucle-
results a molecular model for the HIV-1 capsid is proposedotide domain, and a C-terminal 85 kDa molybdopterin-binding
that follows the principles of a fullerene cone.domain with the four redox centers aligned in an almost linear
September 21, 2000, Naturefashion. Cleavage of surface-exposed loops of XDH causes
major structural rearrangement of another loop close to the
h A glimpse of a possible amyloidogenic intermediateflavin ring. This movement changes the electrostatic environ-
of transthyretin. Kai Liu, Ho S. Cho, Hila A. Lashuel,ment of the active site, reflecting the switch of substrate speci-
Jeffery W. Kelly, and David E. Wemmer (2000). Nat.ficity observed for the two forms of this enzyme.
Struct. Biol. 7, 754–757.September 26, 2000, Proceedings of the National Academy of
Science Studies have indicated that partially unfolded states occur
under conditions that favor amyloid formation by transthyretin
(TTR), as well as other amyloidogenic proteins. In this study,
the authors used hydrogen-exchange measurements to show
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that there is selective destabilization of one half of the b-sand- mains. The structures of HgHah1 and CdHah1, determined to
1.75 A˚ resolution, also reveal metal ion coordination by twowich structure of TTR under such conditions. This provides
more direct information about conformational fluctuations than MT/HCXXC motifs. Taken together, the structures provide
models for intermediates in metal ion transfer and suggest apreviously available, and will facilitate the design of future
experiments to probe the intermediates critical to amyloid for- detailed molecular mechanism for protein recognition and
metal ion exchange between MT/HCXXC-containing domains.mation.
September 2000, Nature Structural Biology September 2000, Nature Structural Biology
h Crystal structure of a naturally occurring parallel h Structure and mechanism of the evolutionarily unique
right-handed coiled coil tetramer. Jo¨rg Stetefeld, Margrit plant enzyme chalcone isomerase. Joseph M. Jez,
Jenny, Therese Schulthess, Ruth Landwehr, Ju¨rgen Marianne E. Bowman, Richard A. Dixon, and Joseph
Engel, and Richard A. Kammerer (2000). Nat. P. Noel (2000). Nat. Struct. Biol. 7, 786–791.
Struct. Biol. 7, 772–776.
Chalcone isomerase (CHI) catalyzes the intramolecular cycliza-
The crystal structure of a polypeptide chain fragment from tion of chalcone synthesized by chalcone synthase (CHS) into
the surface layer protein tetrabrachion from Staphylothermus (2S)-naringenin, an essential compound in the biosynthesis
marinus has been determined. As proposed on the basis of of anthocyanin pigments, inducers of Rhizobium nodulation
the presence of 11-residue repeats, the polypeptide chain frag- genes, and antimicrobial phytoalexins. The crystal structure of
ment forms a parallel right-handed coiled coil structure. Com- alfalfa CHI in complex with (2S)-naringenin reveals a novel
plementary hydrophobic interactions and complex networks open-faced b-sandwich fold. Currently, proteins with homolo-
of surface salt bridges result in an extremely thermostable gous primary sequences are found only in higher plants. The
tetrameric structure with remarkable properties. In marked topology of the active-site cleft defines the stereochemistry of
contrast to left-handed coiled-coil tetramers, the right-handed the cyclization reaction.
coiled-coil reveals large hydrophobic cavities that are filled
September 2000, Nature Structural Biology
with water molecules. As a consequence, the packing of the
hydrophobic core differs markedly from that of a right-handed
h Structure of the tetrameric restriction endonucleaseparallel coiled-coil tetramer that was designed on the basis of
NgoMIV in complex with cleaved DNA. Markusleft-handed coiled-coil structures.
Deibert, Saulius Grazulis, Giedrius Sasnauskas,September 2000, Nature Structural Biology
Virginijus Siksnys, and Robert Huber (2000). Nat.
Struct. Biol. 7, 792–799.
h Tetrameric coiled coil domain of Sendai virus
The crystal structure of the NgoMIV restriction endonucleasephosphoprotein. Nicolas Tarbouriech, Joseph
in complex with cleaved DNA has been determined. The crys-Curran, Rob W. H. Ruigrok, and Wilhelm P. Burmeister
tallographic asymmetric unit contains a protein tetramer and(2000). Nat. Struct. Biol. 7, 777–781.
two DNA molecules cleaved at their recognition sites. This
The high-resolution X-ray structure of the Sendai virus oligo-
is the first structure of a tetrameric restriction enzyme-DNA
merization domain reveals a homotetrameric coiled-coil struc-
complex. In the tetramer, two primary dimers are arranged
ture with many details that are different from classic coiled
back to back with two oligonucleotides bound in clefts on
coils with canonical hydrophobic heptad repeats. Alternatives
opposite sides of the tetramer. The DNA molecules retain a
to the classic knobs-into-holes packing lead to differences in
B-type conformation and have an enclosed angle between
supercoil pitch and diameter that allow water molecules inside
their helical axes of 608. Sequence-specific interactions occur
the core. This open and more hydrophilic structure does not
in both the major and minor grooves.
seem to be destabilized by mutations that would be expected
September 2000, Nature Structural Biologyto disrupt classic coiled coils.
September 2000, Nature Structural Biology
h Ternary complex between placental lactogen and the
extracellular domain of the prolactin receptor.h Structural basis for copper transfer by the
Patricia A. Elkins, Hans W. Christinger, Yaelmetallochaperone for the Menkes/Wilson
Sandowski, Edna Sakal, Arieh Gertler, Abraham M.disease proteins. Amy K. Wernimont, David L.
de Vos, and Anthony A. Kossiakoff (2000). Nat. Struct.Huffman, Audrey L. Lamb, Thomas V. O’Halloran,
Biol. 7, 808–815.and Amy C. Rosenzweig (2000). Nat. Struct. Biol. 7,
766–771. The structure of the ternary complex between ovine placental
lactogen (oPL) and the extracellular domain (ECD) of the ratThe Hah1 metallochaperone protein is implicated in copper
prolactin receptor (rPRLR) reveals that two rPRLR ECDs binddelivery to the Menkes and Wilson disease proteins. Hah1 and
to opposite sides of oPL with pseudo-twofold symmetry. Thethe N termini of its target proteins belong to a family of metal-
two oPL receptor-binding sites differ significantly in their to-binding domains characterized by a conserved MT/HCXXC
pography and electrostatic character. These binding interfacessequence motif. The crystal structure of Hah1 has been deter-
also involve different hydrogen bonding and hydrophobicmined in the presence of Cu(I), Hg(II), and Cd(II). The 1.8 A˚
packing patterns compared to the structurally related humanresolution structure of CuHah1 reveals a copper ion coordi-
growth hormone (hGH)-receptor complexes. Additionally, thenated by cysteine residues from two adjacent Hah1 molecules
receptor-receptor interactions are different from those of theand is the first reported structure of a copper chaperone bound
hGH-receptor complex.to copper. It provides structural support for direct metal ion
exchange between conserved MT/HCXXC motifs in two do- September 2000, Nature Structural Biology
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h Structural mechanism for STI-571 inhibition of
Abelson tyrosine kinase. Thomas Schindler,
William Bornmann, Patricia Pellicena, W. Todd Miller,
Bayard Clarkson, and John Kuriyan (2000). Science 289,
1938–1942.
The inadvertent activation of the Abelson tyrosine kinase (Abl)
causes chronic myelogenous leukemia (CML). A small-mole-
cule inhibitor of Abl (STI-571) is effective in the treatment of
CML. The authors report the crystal structure of the catalytic
domain of Abl, complexed to a variant of STI-571. Critical to
the binding of STI-571 is the adoption by the kinase of an
inactive conformation, in which a centrally located “activation
loop” is not phosphorylated. The conformation of this loop is
distinct from that in active protein kinases, as well as in the
inactive form of the closely related Src kinases. These results
suggest that compounds that exploit the distinctive inactiva-
tion mechanisms of individual protein kinases can achieve both
high affinity and high specificity.
September 8, 2000, Science
h Inhibition of a ribosome-inactivating ribonuclease:
the crystal structure of the cytotoxic domain of colicin
E3 in complex with its immunity protein. Stephen Carr,
Daniel Walker, Richard James, Colin Kleanthous, and
Andrew M. Hemmings (2000). Structure 8, 949–960.
The cytotoxicity of most ribonuclease E colicins towards Esch-
erichia coli arises from their ability to specifically cleave ribo-
somal RNA. To combat this the host E. coli cell produces an
inhibitor protein, the immunity protein, which forms a complex
with the ribonuclease domain effectively suppressing its activ-
ity. The authors solved the crystal structure of the cytotoxic
domain of the ribonuclease colicin E3 in complex with its immu-
nity protein, Im3. The structure of the ribonuclease domain,
the first of its class, reveals a highly twisted central b-sheet
elaborated with a short N-terminal helix, the residues of which
form a well-packed interface with the immunity protein. (The
same group reports the structure of the colicin E7-Im7 complex
[Kuhlmann et al. (2000). J. Mol. Biol. 301, 1163–1178].)
September 15, 2000, Structure
h Crystal structure of Omp32, the anion-selective porin
from Comamonas acidovorans, in complex with a
periplasmic peptide at 2.1 A˚ resolution. K. Zeth, K.
Diederichs, W. Welte, and H. Engelhardt (2000).
Structure 8, 981–992.
Porins provide diffusion channels for salts and small organic
molecules in the outer membrane of bacteria. Here, the authors
investigate the strongly anion-selective porin Omp32 from
Comamonas acidovorans. The crystal structure of Omp32 re-
veals the expected 16-stranded b barrel with eight external
loops and seven periplasmic turns. Loops 3 and 8, together
with a protrusion located within b strand 2, narrow the cross-
section of the pore considerably. Arginine residues create a
charge filter in the constriction zone and a positive surface
potential at the external and periplasmic faces. Selectivity is
thus conferred by a positive potential, which is not attenuated
by negative charges inside the channel, and by an extremely
narrow constriction zone.
September 15, 2000, Structure
